Neuronal gap junctions in the mouse main olfactory bulb: morphological analyses on transgenic mice.
In the present study we analyzed the structural features of extraglomerular gap junction-forming processes in mouse olfactory bulb electron microscopically. This work complements a previous study in which we analyzed the structural features of neuronal gap junction-forming processes within the glomerulus itself. Furthermore we examined connexin 36 expressing cells in the mouse olfactory bulb by analyzing transgenic mice in which the connexin 36 coding sequence was replaced with histological reporters. In extraglomerular regions, the mitral/tufted cell somata, dendrites and axon hillocks made gap junctions and mixed synapses with interneuronal processes. These gap junctions and synapses were associated with various types of interneuronal processes, including a particular type of sheet-like or calyx-like process contacting the somata or large dendrites of mitral/tufted cells. In the olfactory bulbs of the transgenic mice, connexin 36 was expressed in mitral cells, tufted cells, presumed granule cells and periglomerular cells. Multiple immunofluorescent labelings further revealed that presumed interneurons expressing connexin 36 in the periglomerular region rarely expressed calbindin, calretinin or tyrosine hydroxylase and are likely to comprise a chemically uncharacterized class of neurons. Similarly, interneurons expressing connexin 36 in the granule cell layer were rarely positive for calretinin, which was expressed in numerous presumed granule cells in the mouse main olfactory bulb. In summary, these findings revealed that mitral/tufted cells make gap junctions with diverse types of neurons; in the glomeruli gap junction-forming interneuronal processes originated from some types of periglomerular cells but others from a hitherto uncharacterized neuron type(s), and in the extraglomerular region gap-junction forming processes originate mainly from a subset of cells within the granule cell layer.